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Research Interests & Experience

My primary research interest has been the study of heavy quark decays. These decays provide
information about the fundamental particles and forces of nature, particularly the strong and weak
forces. While there are a wealth of measurements to be made within the context of the Standard
Model, even more exiting is physics beyond the Standard Model and it’s effects in the ¢ and b
sectors. For instance, CP violating processes beyond the Standard Model are a likely explanation
for the matter asymmetry of the universe and may have effects in the B sector to which precision
experiments are sensitive.

In pursuing this interest in heavy quark physics, I have been an active and important member of the
E-687, FOCUS, and BTeV collaborations at Fermilab. My contributions to these experiments and
collaborations are detailed below. I have recently applied for membership in the CMS collaboration
working at the LHC.

2000—present, Research Associate & Research Assistant Professor, Vanderbilt Univer-
sity. As a post-doc and Research Assistant Professor at Vanderbilt University, I have split my time
between the FOCUS, BTeV, and recently CMS experiments. My early work at Vanderbilt was a
continuation of my thesis work on FOCUS, resulting in measurements of the widths of X, baryons.
This work was published in Physics Letters B in 2002.

My current research interest has been working with the Genetic Programming (GP) technique
to extract signals from the FOCUS data. The goal of this project is to set limits (or observe



signals) on the doubly Cabibbo suppressed decays DY — KTK*r~ and AJ — pK™n~. An
article [3] detailing this method and using the doubly Cabibbo suppressed decay D™ — KTrTr~
as an example has been submitted for publication in Nuclear Instruments and Methods. Using
this technique, I typically obtain factor of two improvements in signal yield or sensitivity at the
same purity compared to more standard analysis techniques. To my knowledge, this is the first
application of GP to high energy physics data. In March, 2004, I was invited to give a series of
graduate lectures on this topic at Pavia University, a FOCUS and BTeV collaborating institution.

From 2002-2004, I supervised a Vanderbilt undergraduate in the analysis and subsequent publi-
cation (Physics Letters B) of six-body decays of the D°. I have also contributed to FOCUS by
organizing and running a large ¢¢ Monte Carlo generation and distribution program for FOCUS
collaborators and I have been active on several publication review committees and served as the
chair of our charmed baryon asymmetry and D? — K™K~ 77~ paper review committees.

As a member of BTeV, my responsibilities included work on the design and construction of the
muon detector system and implementation of an inventory and quality assurance tracking database
for the muon system production. As part of this project, I designed the software and worked on
the hardware to measure the tension and current draw of the 32,000+ proportional tubes in the
proposed BTeV muon detector.

Additionally, I designed, developed, and continue to maintain and enhance DocDB, the system
used for cataloging all documentation produced by the BTeV collaboration. This software had a
major impact on the way BTeV collaborated and has since been adopted by other experiments,
including the CMS Pixel project, and the Fermilab Beams and Computing divisions.

From 2001-2002 I was involved with the BTeV-RTES project, which seeks to develop fault tolerant
and fault management technologies for HEP trigger and DAQ hardware.

1994—2000: Research Assistant & Research Associate, University of Colorado. As a
member of the FOCUS collaboration, I performed three major tasks:

Physics Analysis: My Ph. D. thesis (completed in January 2000) presents Y. — Al mass difference
measurements for X9, ¥ and ¥+ and width measurements of X and ¥} *. Also included are
confirming observations of the decays ¥* — AX7*. As a post-doc, I continued my Ph. D. work on
Y. mass splittings which was published in Physics Letters B in early 2000.

Hardware experience: I was the principal person responsible for the construction, calibration,
data acquisition, and maintenance of the FOCUS inner electromagnetic calorimeter, a lead glass
device with 802 channels. T also designed and implemented a trigger for J/1 — ete™ events.

Computer experience: I was one of two coordinators of the FOCUS reconstruction effort using
the Fermilab computing farms and a designer of the reconstruction software. In total, this was a
two year effort in which I worked with parallel processing, algorithm optimization, and web-based
interactive programs to accomplish our goal of reconstructing a 25 Terabyte data sample in less
than 10 months.

1991-1993: Research Assistant, High Energy Physics Division, Argonne National Lab-
oratory. As an undergraduate, I performed a Monte Carlo feasibility study of a method for pro-
ducing a polarized anti-proton beamline at medium energies. This was done in conjunction with
an Honors Project at Valparaiso University.)



Conference Talks, Colloquia, Seminars

Invited Talks:

“Hadronic Charm Decays at FOCUS” for Workshop on Heavy Quarks at Fixzed Target, Fermi
National Accelerator Laboratory, 10-12 October 1998.

. “Recent Fixed Target Results” for Fermilab Users’ Meeting, 2001, Fermi National Accelerator

Laboratory, 11-12 June 2001.

“FOCUS Spectroscopy and Lifetimes” for HADRON 2001, IXth International Conference on
Hadron Spectroscopy, IHEP, Protvino, Russia, 25 August — 1 September 2001.

“BTeV Physics Reach” for Fermilab Users’ Meeting, 2003, Fermi National Accelerator Lab-
oratory, 2-3 June 2003.

“Charmed Hadron Spectroscopy from FOCUS” for XXXIXth Rencontres de Moriond: QCD
and High Energy Hadronic Interactions, La Thuile, Italy, 28 March — 4 April 2004.

Contributed Talks:

1.

“Preliminary Measurements of the 3¢ and X7+ Mass Splittings from FOCUS” for American
Physical Society Centennial Meeting, Atlanta, 20-26 March 1999.

“Charmed Baryon Results from FOCUS” for 7th Conference on the Intersection of Particle
and Nuclear Physics, Quebec City, 22—-28 May 2000.

“FOCUS Lifetime Measurements” for 5th International Conference on Hyperons, Charm and
Beauty Hadrons (BEACH 2002), Vancouver, 24-29 June 2002.

“A Web Based Document Database” for 2003 Conference for Computing in High Energy and
Nuclear Physics (CHEP03), San Diego, 24-28 March 2003.

“The BTeV Detector” for 2003 International Europhysics Conference on High Energy Physics,
Aachen, Germany, 17-23 July 2003.

“Genetic Programming and Its Application to HEP” for Computing in High Energy and
Nuclear Physics 2004 (CHEPO04), Interlaken, Switzerland, 27 September — 1 October 2004.

Colloquia and Seminars:

1.

2.

“Charm Physics and FOCUS” for Valparaiso University Physics Colloquium, Valparaiso, IN,
4 April 1997.

“Y. Mass Differences and Other Results from FOCUS” for Laboratory of Nuclear Studies
Journal Club, Cornell University, Ithaca, NY, 27 January 2000



“¥.. Mass Differences and Widths from FOCUS” for Fermi National Accelerator Laboratory,
Batavia, 1L, 3 May 2000

“Charmed Baryons and Other Results from FOCUS” for Laboratory of Nuclear Studies Jour-
nal Club, Cornell University, Ithaca, NY, 18 May 2000

. Lecture Series: “Genetic Algorithms and Genetic Programming” for Pavia University, 16-30

March 2004

. “Genetic Programming and HEP” for INFN — LNF Colloguium, INFN — Laboratori Nazionali

di Frascati, Frascati, Italy, 18 March 2004

“Genetic Programming and HEP” for Nuclear and Particle Physics Seminar, Vanderbilt
University, Nashville, TN, 1 November 2004

“Genetic Programming and Its Application to HEP” for Computing Techniques Seminar,
Fermi National Accelerator Laboratory, 18 November 2004
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